Objective: In term infants the relationship between visual acuity and dietary fatty acid composition is not consistent, possibly due to confounders, which were mostly neglected in the studies concerned. In the current study, therefore, the in¯uence of the essential fatty acid status and potential confounders on the visual acuity was investigated. Design: The essential fatty acid status was determined at 7 months of age in red blood cell and plasma phospholipids of breastfed and formula-fed infants, born at term. Visual acuity was measured with Teller Acuity Cards. Information about potential confounding factors was obtained during an interview and with a retrospective questionnaire.
Introduction
The essential fatty acids (EFA) linoleic acid (18 : 2n-6) and alpha-linolenic acid (18 : 3n-3) cannot be synthesized by the human body (Burr & Burr, 1929) . Dietary supply of these fatty acids is important, because they are precursors for several other fatty acids with important functions (Uauy et al, 1989) . The biologically active fatty acids, the longchain polyenes (LCP), can be synthesized from the parent fatty acids (linoleic acid and alpha-linolenic acid) by alternate desaturation and elongation. Some of the derived fatty acids, particularly the LCP arachidonic acid (AA, ) and docosahexaenoic acid (DHA, , are found in high proportions in the central nervous system (Anderson et al, 1992 : Innis, 1991 , and play an important role in its development (Crawford, 1993) . Therefore, these LCP can also be considered essential. Low dietary intake of EFA can potentially disturb the growth and development of the central nervous system (including the retina), resulting in functional impairment (Innis, 1991; Uauy et al, 1992) . Because the nervous system of a child mainly develops during late pregnancy and in the ®rst postnatal year, an adequate supply of EFA to the child during this period is very important. The fetus is supplied with these fatty acids by the mother via transport through the placenta. Neonates depend on breastfeeding or arti®cial formula for their essential fatty acid supply (Innis, 1991) . Breastmilk generally contains suf®cient amounts of linoleic acid, alphalinolenic acid and LCP (including arachidonic acid and docosahexaenoic acid) to meet the requirements of the child (Innis, 1991) . However, standard arti®cial formulas do not contain n-3 LCP and n-6 LCP (Innis, 1991) . Therefore, infants fed exclusively with standard formula are dependent on their own synthesis of the LCP necessary for growth and development. It is not known, however, whether neonates possess adequate fatty acid desaturating capacity to meet their LCP requirements.
In several studies it has been found that the functional development of cerebral cortex and retina is slower in formula-fed preterm infants in comparison with breastfed premature infants (Birch et al, , 1993 Carlson et al, 1993; Uauy et al, 1992; Leaf et al, 1996) . In term infants, however, this relation is not consistent. Birch et al (1992 Birch et al ( , 1993 Birch et al ( , 1998 found that term breastfed infants had signi®-cantly better visual acuity scores than formula-fed infants at 6, 17 and 52 weeks after birth, measured as Visual Evoked Potentials (VEP). In the ®rst two publications (1992, 1993) these authors also found better preferential looking scores in term breastfed infants as compared with term formulafed infants. Makrides et al (1993) observed a signi®cant better VEP-acuity and higher amounts of DHA in term breastfed infants as compared with term formula-fed infants at 22 weeks after birth. They also observed a positive correlation between the DHA content of red blood cells and the VEP-acuity (Makrides et al, 1993) . At an age of 16 and 30 weeks, infants who received human milk or LCP-enriched formula also had better VEP-acuity scores than infants fed standard formula (Makrides et al, 1995) . Furthermore, Carlson et al (1996) found that term infants fed either human milk or DHA and AA supplemented formula had better Teller Acuity Card scores as compared with infants fed standard formula, at an age of 2 months. Beyond the age of 4 months, however, there was no relation anymore between type of diet and visual acuity (Carlson et al, 1996) . Recently, Jùrgensen et al (1998) found differences in swept steady-state VEP scores between breastfed term infants and infants fed standard formula, at 4 months of age.
Three other studies were unable to demonstrate signi®-cant relations between n-3 fatty acids in the diet and visual acuity in term infants. Auestad et al (1997) found no differences between term infants receiving human milk, standard formula, DHA supplemented formula and formula supplemented with both DHA and AA at 2, 4, 6, 9 and 12 months of age. Innis et al (1994 Innis et al ( , 1996 observed no differences in visual acuity between term infants fed standard formula and infants fed human milk at 14 days, 3 and 9 months, in spite of lower DHA contents in plasma and red blood cells in the formula group at 14 days and 3 months. Using the forced choice preferential looking protocol, Birch et al (1998) did not ®nd any effect of diet on visual acuity at 6, 17, 26 and 52 weeks of age.
So, the results of studies on visual acuity in term infants in relation to their diet are not consistent, possibly due to the in¯uence of confounding factors like smoking habits and alcohol use during pregnancy, and socio-economic background. These factors may have an in¯uence on the development of the central nervous system, as re¯ected by the visual acuity. The studies mentioned above reported few of these factors. Therefore, the current cross sectional study investigates the in¯uence of the essential fatty acid status and some potentially confounding factors on the visual acuity at 7 months of age, in children born at term.
Materials and methods

Study population
The study population consisted of 74 healthy, singleton, term (gestational age 37 ± 42 weeks) infants of 7 months (range 6 ± 8 months), recruited at child health centres in the southern part of the Netherlands. Infants with neurological dysfunction or motor problems (according to the child health centre physicians) were excluded. Parents of eligible infants were provided a brief information letter. Written informed consent was obtained from the accompanying parent(s) of each participant. Of these infants, 48 received human milk, whereas 26 were fed exclusively with standard arti®cial formula-feeding, which means they never received human milk. All infants in the human milk group were breastfed directly, except for 2, who received the human milk from bottles, for practical reasons. The mean duration of breastfeeding was 16 weeks, with a range between 1 and 35 weeks. Only 12 of the infants were fully fed with human milk until the visual acuity measurement (mean duration of breastfeeding 31 weeks). The standard formulas used contained 11.2 ± 13.5 g linoleic acid and 1.35 ± 2.2 g alphalinolenic acid per 100 g total fatty acids, but were devoid of LCP. Within this cross sectional study it was not possible to take human milk samples, but from the study of Huisman et al (1996) it is known that mature human milk of Dutch women contains 12.8 ± 14.4 mola100 mol linoleic acid, 1.1 ± 1.2 mola100 mol alpha-linolenic acid, and 1.0 ± 1.25 mola100 mol n-6 LCP and 0.40 mola 100 mol n-3 LCP. From 4 months onwards, all infants received some solid food as well, following the advice of the child health centres. Capillary blood samples were taken from 47 infants, of which 30 were breastfed and 17 were formula-fed. Parents from 27 infants did not give permission to take a blood sample from their child, and 4 samples were too small to reliably determine fatty acid pro®les in red blood cell phopholipids.
The clinical characteristics of the study population are given in Table 1 .
The study was approved by the Ethics Committee of the University Hospital MaastrichtaUniversiteit Maastricht.
Sample size
Sample sizes were calculated according to standard methods (Kirkwood, 1988) , based on expected group means of 0.37( AE 0.06) logMAR and 0.44(AE 0.07) logMAR (data from Jùrgensen et al, 1998) . To achieve a power of 0.90 at an overall alpha of 0.05, the sample size had to be at least 38 infants, preferably 19 children in each group. Ultimately, the human milk group consisted of 48 infants, the formula group of 26 infants. Fatty acid pro®les of 30 breastfed and 17 formula-fed infants could be determined.
Analytical procedures and measurements
Fatty acid pro®les were determined in plasma and red blood cell (RBC) phopholipids using the following methods. About 1 mL capillary blood was collected in EDTA containing tubes. Within 8h after blood collection, plasma was separated from the RBC by centrifugation (rpm 3000, g 503, t 10min, 4 C) and collected in plastic tubes, which were tightly closed under nitrogen and stored at 7 50 C until fatty acid analysis. The remaining RBC were washed twice with EDTA-containing saline (Na 2 ED-TAÁ2H 2 O 28,64 g, NaC1 7 g, H 2 O 1000 mL), centrifuged (rpm 1500, g 126, t 15 min, 4 C), and collected in plastic tubes, which were tightly closed under a stream of nitrogen and stored at 7 50 C until fatty acid analysis. Within one week after sampling, total lipids were extracted from the RBC as described by Bligh & Dyer (1959) . Plasma lipids were extracted as described by Folch et al (1957) .
L-a-dinonadecanoyl lecithin (PC19:0) was used as an internal standard to calculate the quantative fatty acid amounts. The phospholipid (PL) fraction was separated from the total lipid extract using aminopropyl bonded silica columns (500 mg) (Kaluzny et al, 1985) . Heptadecenoic acid (17:1) was added to the samples to check carryover of free fatty acids during the phospholipid separation procedure. The PL fraction was hydrolyzed and the resulting fatty acids methylated with boron tri¯uoride in methanol (Morissen & Smith, 1964) . The fatty acid composition of the PL was then determined by gas liquid Essential fatty acids and visual acuity in term infants EC Bakker et al chromatography using a polar (BPX70, 50 m with 0.22 mm ID and 0.25 mm ®lm thickness) and a non-polar column (BP-1, 50m with 0.22 mm ID and 0.1 mm ®lm thickness, both SGE, Bester BV, Amstelveen, The Netherlands), with He (head pressure 370 kPa) as carrier gas. The injection temperature was 250 C and the detection temperature 300 C. The starting temperature of the column was 160 C. After 4 min, the temperature increased up to 200 C with a rate of 6 Camin and ®nally to 270 C with a rate of 7
Camin. The split ratio was 1 : 40.
Measurement of visual acuity
The binocular visual acuity of all 74 infants was measured with the Teller Acuity Card method following the acuity card procedure (Teller, 1990 ). This method is based on the observer's interpretation of the infant's looking behavior. In this method a card with a black-and-white grating of a particular spatial frequency (stripe width) is presented to the infant. If the infant is able to perceive this stripe pattern, it will ®x the attention on this part of the card. If not, the child will lose attention. The ®nest stripe pattern that can be distinguished repeatedly is taken as an acuity estimate. All infants were measured by the same observer (ECB), who was blind for the feeding group the infant belonged to. A conversion table is used to determine acuity (cyclesadegree) from the ®nest grating that can be distinguished (cyclesacentimeter) as a ®xed distance of 38cm (Teller et al, 1986 , Teller, 1990 . Because acuity scores are on a logarithmic rather than a linear scale, means and standard deviations of acuity scores cannot be determined by simple linear addition and division (Teller, 1990) . Therefore, individual acuities were transformed to log 10 cyclesadegree before the analyses were conducted. After calculating the means and SD for each group, the means were transformed back to cyclesadegree and SD expressed in octaves (SD of log acuity scoresa0.301), according to the standard procedure (Teller, 1990) .
Measurement of potentially confounding factors
The parent who accompanied the infant was interviewed immediately after completion of the visual acuity measurement. Moreover, 62 parents completed and returned a retrospective questionnaire, 41 of the human milk group and 21 of the formula group. With these methods we measured the following potential confounding factors: duration of breastfeeding, ages of mother and infant, gestational age, parity, birth weight and length, current weight and length of the infant, sex, smoking and drinking habits during pregnancy and lactation, dummy (paci®er) and thumb use of the infant and socioeconomic status of the family (based on maternal educational level and father's job). Gestational age has been shown to be related to the essential fatty acid status at birth (Houwelingen et al, 1996) . Ethanol exposure causes a decrease in DHA in brains and retinas of felines (Pawlosky & Salem, 1995) . Furthermore, smoking also decreases LCP, including DHA, in tissues of rhesus monkeys (Brown et al, 1998) . If these factors have an in¯uence in humans as well, drinking and smoking habits during pregnancy and lactation may disturb the essential fatty acid metabolism in the developing infants. Dummy use and socioeconomic status of the family are measured because they are thought to have an in¯uence on the functioning of the central nervous system (Gale & Martyn, 1996) . In addition, maternal age, parity, birth weight and length, current weight and length, sex and duration of breastfeeding are measured, because these factors may have an in¯uence on the essential fatty acid status as well. 
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Data analysis
Fatty acid data are presented as mean AE sem in relative amounts (%wtawt). Absolute fatty acid data (mgaL) are not given, because the total amount of fatty acids did not differ between the breastfeeding group and the formula group. In total, 44 fatty acids were identi®ed. However, for the sake of clarity, only 9 separate fatty acids and 11 fatty acid combinations are reported (see Table 2a ). The following indexes were calculated: EFA-index ( (n-3 n-6)a (n-9 n-7) (Hornstra et al, 1992) , EFA-de®ciency index (20 : 3n-9a20 : 4n-6) (Holman, 1960) , DHADI (docosahexaenoic acid de®ciency index : 22 : 5n-6a22 : 4n-6) (Holman, 1986; Neuringer et al, 1986) and DHASI (docosahexaenoic acid suf®ciency index : 22 : 6n-3a22 : 5n-6) .
To investigate the relation between visual acuity and the EFA-status of the infants, linear regression was used with Log 10 visual acuity (cycleadeg) as dependent variable and the fatty acids of interest (%wtawt) as independent variables. The in¯uence of potential confounding factors on visual acuity was studied by linear regression. The in¯u-ence of these factors on the relation between visual acuity and EFA status was studied by introducing these variables separately as continuous covariables in a multiple linear regression analysis. The in¯uence of discrete variables on visual acuity was analysed by Student t-tests and chi-square tests. To study the in¯uence of diet (formula or human milk) on visual acuity and on the status of several fatty acids, Student's t-tests were used in which breastfed infants were compared with formula-fed infants. In all statistical analyses a signi®cancy level of P`0.05 was taken, unless mentioned otherwise.
Results
Clinical characteristics (mean AE sem) of the study population are given in Table 1 . Between the breastfed and the formula-fed infants no signi®cant differences were found for age, gestational age, birth number, birth weight, birth length and current weight and length. The mean duration of breastfeeding was almost 16 weeks ( AE 1.5). In Table 1 , the values of some potential confounders are also given. However, no signi®cant differences were found between the human milk group and the formula group for any of these variables.
The fatty acid composition (mean AE sem, %wtawt) of red blood cell (RBC) phospholipids (PL) is given in Table  2a for the breastfed infants, the formula-fed infants and the subgroup of infants who were fully breastfed until the measurement at 31 weeks of age. Table 2b shows the same values for plasma PL.
In the breastfed group the DHA and n-3 LCP amounts in RBC and plasma PL were signi®cantly higher than in the group fed formula. n-3 differed signi®cantly only in RBC. The levels of 20 : 3n-9 and n-9 LCP in the RBC were signi®cantly lower in the breastfed infants as compared with the formula-fed infants. The DHA status in both RBC and plasma PL, as re¯ected by the values for DHADI and DHASI, was also signi®cantly higher in the human milk group as compared with the formula group. The amounts of the other fatty acids were comparable between both groups. In both plasma and RBC the subgroup of fully breastfed infants had higher levels of 20 : 4n-6, n-6 LCP, 22 : 6n-3, n-3, n-3 LCP, pufa, EFA index and a higher *18 : 2n-6 linoleic acid, 20 : 4n-6 arachidonic acid, 22 : 4n-6 adrenic acid, 22 : 5n-6 Osbond acid, n-6 sum of all n-6 fatty acids, n-6 LCP sum of the n-6 LCP : 20 : 3, 20 : 4, 22 : 4, 22 : 5. 18 : 3n-3 alpha ± linolenic acid, 20 : 5n-3 eicosapentaenoic acid, 22 : 5n-3 clupanodonic acid, 22 : 6n-3 docosahexaenoic acid, n-3 sum of all n-3 fatty acids. n-3 LCP sum of the n-3 LCP : (20 : 5, 22 : 5, 22 : 6), 20 : 3n-9 Mead acid, n-9 LCP sum of the n-9 LCP (18 : 2, 20 : 3), n-7 9 sum of all n-7 and n-9 fatty acids. sat sum of the saturated fatty acids, mufa sum of the monounsaturated fatty acids, pufa sum of the polyunsaturated fatty acids, trans sum of the trans fatty acids. EFA index (n-3 n-6)a (n-9 n-7), EFA de®ciency index 20 : 3n-9a20 : 4n-6, DHADI docosahexaenoic acid de®ciency index : 22 : 5n-6a22 : 4n-6. DHASI docosahexaenoic acid suf®ciency index : 22 : 6n-3a22 : 5n-6. Signi®cantly different from formula-fed infants : a : P`0.0001; b : P`0.001; c : P`0.005; d : P`0.01; e : P`0.05.
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DHASI than formula-fed infants, while lower levels were found for 20 : 3n-9, n-9 LCP, n-7 n-9, mufa and the EFA de®ciency index. Only RBC sat levels were found to be higher in the breastfed group, whereas differences in trans fatty acids and DHADI were only found in plasma.
No difference in visual acuity was observed between the diet groups. Infants who received human milk (n 48) had a mean visual acuity score of 6.5 cyclesadegree (SD 0.41 octaves). The visual acuity score of formula-fed infants (n 26) was 6.7 cyclesadegree (SD : 0.41 octaves). The subgroup of fully breastfed infants (n 12) had a mean score of 6.6 cyclesadegree with SD 0.48 octaves. Using linear regression analysis, no correlation was found between the duration of breastfeeding (weeks) and visual acuity (r 0.035).
Multiple regression analyses were done for the total group and for the human milk group and the formula group separately. No signi®cant relationship was found between visual acuity and the percentage of DHA and AA in red blood cell (r 0.10 and 0.01 respectively for the total group) and plasma-PL (r 0.15 and 0.17 respectively for the total group). The other fatty acids did not show a relationship either. No in¯uence on visual acuity was found for the maternal smoking habits and alcohol use during pregnancy and lactation, mother's age, gestational age, age at visual acuity measurement, birth weight and length, current weight and length, parity, sex, mother's educational level, father's job, and parents' socio ± economic status. Only dummy use correlated with visual acuity. Dummy users showed a better visual acuity (6.9cycleadeg AE 0.40 octaves) than non ± dummy users (5.9 AE 0.42) (P`0.05), independent of dummy use duration. In spite of this correlation, dummy use did not interfere with the relationships between visual acuity and either fatty acids in blood or the infant's diet. These relationships remained unchanged when dummy use or other factors were introduced as covariables.
Discussion
The aim of this study was to investigate in term infants the relationship between visual acuity and dietary fatty acid composition, and the in¯uence of potential confounders on this relationship. At 7 months of age, visual acuity of infants who were breastfed did not differ signi®cantly from the visual acuity of infants who received formula feeding, although they had signi®cantly higher amounts of certain LCP in their plasma and red blood cell phospholipids. Moreover, the fatty acid concentrations in plasma and red blood cells were not related to visual acuity at this age. None of the used covariables turned out to be a confounder of these analyses.
Visual acuity is dependent on the development of the retina and the visual cortex, which are both rich in DHA. The accumulation of DHA in these tissues reaches its maximum in the last trimester of pregnancy and continues during the ®rst months after birth (Clandinin et al, 1980a,b) . In contrast to human milk, most arti®cial formulas do not contain n-6 LCP and n-3 LCP to supply the infant with AA and DHA. The present study, like other studies (Innis, 1992; Innis et al, 1997; Jùrgensen et al, 1996; Uauy et al, 1992) , showed that the concentrations of 22 : 6n-3 and other essential fatty acids were lower in plasma and red blood cells of formula-fed infants compared with those of breastfed infants, whereas fatty acids of the n-7 and n-9 family were higher. These differences were more pronounced in the subgroup of infants who received human milk until 7 months of age as compared with the total group of breastfed infants (mean duration of breastfeeding : 16 weeks). Furthermore, plasma trans fatty acids was twice as high in fully breastfed infants as compared with formulafed infants. However, despite differences in essential fatty acid values in plasma and RBC PL, no difference in visual acuity could be found between the breastfed and formula- Essential fatty acids and visual acuity in term infants EC Bakker et al fed infants. This suggests that the DHA status in the plasma and red blood cells at the age of 7 months has no in¯uence on the visual acuity at this age. In the current study, indeed no signi®cant relationship was found between the amounts of DHA in plasma or red blood cell PL and the visual acuity. A possible explanation for the absence of a relation between the amount of DHA in blood and visual acuity could be that dietary DHA in the ®rst seven months of life is not necessary for optimal visual development. It is possible that the DHA status at an earlier age has a greater in¯uence on visual acuity at 7 months than has the DHA status at 7 months itself. Possibly even the DHA intake of mothers during pregnancy has an in¯uence, through DHA accretion in utero. Most of the studies, including ours, do not include EFA values at birth.
It is possible that the fatty acid status in blood (plasma and red blood cells) is not a good indicator for the presence of these fatty acids in the central nervous tissue. Several studies (Anderson et al, 1992; Stinson et al, 1991; Wiegand et al, 1991) showed that the retina can retain and recycle DHA and other LCP. Consequently, formula-fed term children may already have accumulated suf®cient amounts of DHA before the age of 7 months to reach an optimal status of this fatty acid in their retina tissue, in spite of their lower blood DHA values at 7 months of age. This is supported by postmortem examinations of term infants (age at death ranged from 2 to 48 weeks) as reported by Makrides et al (1994) . They found no differences in retinal DHA between breastfed and formula-fed infants, in spite of differences in DHA levels in RBC PL. However, there are animal studies in which dietary manipulation showed to have large effects on DHA content of retinal phospholipids of rhesus monkeys (Neuringer et al, 1986) , guinea pigs (Weisinger et al, 1995) , rats (Suh et al, 1996) and felines (Pawlosky et al, 1997) . Unfortunately, in these studies, the fatty acid values in plasma and RBC were not measured and no breastfeeding group was included to compare with.
Probably, even the lowest PL amount of DHA found in this study was enough for visual development. So, in spite of low DHA levels in blood PL, formula-fed infants still have enough DHA for their visual development. If initial DHA levels are lower, like in premature infants (Foreman et al, 1995) , an effect of dietary DHA would be more likely. This could also explain the consistency of results in visual acuity studies with premature infants. All these studies showed an in¯uence of dietary DHA on early visual acuity.
In the literature the relation between DHA and visual function is not consistent for term infants. One explanation for this inconsistency between studies may be the use of different methods to measure visual functions, for example electroretinograms, VEP, Teller Acuity Cards, etc. However, there is a close correlation between visual acuity measured with acuity cards and both sweep and steady state VEP in infants (Allen et al, 1992) . Besides, even within studies that use the Teller Acuity Card method in term infants, inconsistencies are found. Thus, Innis et al (1994 Innis et al ( , 1996 Innis et al ( , 1997 used the Teller Acuity Cards in three studies with children born at term. In the ®rst study (1994) they compared the visual acuity of 17 breastfed infants with that of 18 infants fed standard formula at the age of 14 d and 3 months. They did not ®nd differences in visual acuity between both groups, despite substantial differences in erythrocyte and plasma lipid 22 : 6n-3. In their second study (1996) Innis and coworkers measured the visual acuity of 433 term infants at 9 months of age. In this study, they found no in¯uence of infant diet on visual acuity either. In their third study (1997) , they compared the Teller acuity of breastfed children with that of children fed different formulas at 90 days of age. Again, no differences were found between the groups. Auestad et al (1997) compared visual acuities of infants fed with different formulas (with DHA, with DHA and AA and without PUFA) and human milk. Visual acuity was measured using both the acuity card procedure and a visual evoked potential method and no differences were observed between the different groups at the ages of 2, 4, 6, 9 and 12 months. Our ®ndings agree with both Innis et al (1994 Innis et al ( , 1996 Innis et al ( , 1997 and Auestad et al (1997) . In their recent study, Birch et al (1998) also found no effect of diet on visual acuity, as measured with the forced choice looking protocol, at different time points during the ®rst 12 months of life. In an earlier study, however, Birch et al (1993) found that at 4 months of age, breastfed infants scored higher Teller acuities as compared with formula-fed infants and acuity was correlated with n-3 fatty acids in RBC membranes. Furthermore, Jùrgensen et al (1996) compared breastfed infants with formula-fed infants at 1, 2 and 4 months. They found that the increase in visual acuity, measured by Teller Acuity Cards, developed more rapidly in breastfed infants compared to formula-fed infants. This was paralleled by a decrease in the amount of DHA in RBC of formula-fed infants, and with a signi®cantly lower level at two and four months as compared to breast-fed infants. Carlson et al (1996) compared term infants fed DHA and AA enriched formula with term infants fed standard formula or human milk. They measured the visual acuity with Teller Acuity Cards at 2, 4, 6, 9 and 12 months. At 2 months, breastfed infants and infants fed the supplemented formula had higher acuities than term infants fed standard formula. At later ages, these differences had disappeared (Carlson et al, 1996) .
Visual acuity, as measured with the Teller Acuity Cards, plateaus at about 6 months of age (Teller, 1990) . It is possible that infants fed human milk reach their plateau earlier than formula-fed infants. So, before a certain age, differences can be found that disappear after that age. None of the discussed studies has shown differences in visual acuity among breastfed and formula-fed infants with Teller Acuity Cards at this time point. Some studies did show an effect of LCP on VEP. For instance, Birch et al (1998) found differences in visual acuity with transient VEP at 6, 17 and 52 weeks of age, but not at 26 weeks of age. So maybe the effect of LCP on visual acuity is only transient, and could have disappeared at 7 months of age. This might explain the absence of a relation between infant diet and visual acuity at 7 months of age, and may be an explanation for the inconsistencies between studies in infants born at term as well.
Another explanation for these inconsistencies can be the presence of confounding factors. For instance, all studies comparing a human milk group with a formula group were non-randomized. So, there may be other differences between both groups. In the current study, we related visual acuity at 7 months to various potentially confounding factors, like smoking and drinking habits during prregnancy, and socio-economic background. Furthermore, we looked at the use of a dummy (paci®er) in infancy. Gale & Martyn (1996) showed a negative in¯uence of dummy use or the functioning of the central nervous system, as Essential fatty acids and visual acuity in term infants EC Bakker et al measured by an IQ test. In the present study, of all potential confounding factors, only dummy use showed a positive correlation with visual acuity (P`0.05). From the study of Gale & Martyn, the opposite result was expected.
Although dummy use correlated with visual acuity, this variable did not confound the relation between fatty acids in blood and diet and the visual acuity. Other variables also did not confound this relationship. So confounders do not seem to play a role in this relationship, suggesting other possible factors are responsible for the inconsistency of results in visual acuity studies in term infants.
Both human milk and formulas in different studies have different compositions andaor LAaALA ratios (Jùrgensen et al, 1996) . Human milk also differs from infant formula in contents other than DHA or PUFA. These differences may play a role in visual development as well Jùrgensen et al, 1996) .
From our study and other data available, we can conclude that at 7 months there is no relationship between blood LCP values and Teller Acuity in infants born at term. There are, however, some limitations of our study that should be noted. It is possible that the study groups were too small to detect any in¯uence of confounding factors on the relationship between visual acuity and LCP. Power calculations on potentially confounding factors could not be made because data about the in¯uence of these factors were not available. Consequently, it was not known what results could be expected. Furthermore, not all data of all infants were complete, so conclusions can not be extrapolated to other populations. In the present study the acuity was measured only once at 7 months. At this age, the ®ne visual acuity development is not yet complete; it only reaches the adult level at 3 or 4 years of age (Catford & Oliver, 1973; Touwen, 1982) . As far as we know, adult visual acuity levels have never been measured in relation to essential fatty acids. So, further studies on the long term effects of n-3 fatty acids in infant nutrition on visual acuity are also necessary.
